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Summary 


The upper Yellowstone River in south-central Montana is an 
important source of irrigation water and a blue-ribbon trout stream. 
Severe flooding in 1996 and 1997 caused substantial channel and bank 
erosion along the Yellowstone River, particularly upstream from 
Livingston. The U.S. Geological Survey, in cooperation with Montana 
Departments of Transportation and Natural Resources and 
Conservation, Park Conservation District, and the U.S. Army Corps of 
Engineers, conducted a hydraulic investigation of the river, including 
surveys of channel and bridge geometry at 139 cross sections from 
Carter Bridge upstream to Gardiner, determination of water-surface 
elevations at the cross sections for selected T-year floods, and mapping 
of flood and floodway boundaries. Flood-frequency data were 
determined at two gaging stations by application of the log Pearson 
Type in probability distribution. Flood-frequency data at ungaged sites 
below the mouths of major perennial tributary streams were determined 
by interpolating between the two gaging stations using drainage area as 
the basis for interpolation. From Gardiner to Carter Bridge, the 

100-year flood discharge varies from 32,100 ft-Vs to 38,300 ftVs. 

Two different levels of hydraulic analysis were used for the upper 
Yellowstone River. The reach from Carter Bridge upstream to just 
above Point of Rocks bridge was analyzed in more detail. Within this 
lower study reach, higher-resolution aerial photography and more 
detailed topographic data were available. The analysis included 
calculation of flood profile data for the 2-, 10-, 50-, 100-, and 500-year 
flood discharges, mapping of 100- and 500-year flood-discharge 
boundaries, and determination of a hydraulic floodway. In the lower 
study reach, the width of the 100-year flood area and the floodway 
ranged from 210 ft at Carter Bridge to 3,680 ft at cross section 64.5. 
The reach from Point of Rocks bridge upstream to Gardiner was 
analyzed in less detail. This upper study reach had lower-resolution 
aerial photography, less detailed topographic data, and greater spacing 
between surveyed cross sections than the lower study reach. Water- 
surface elevations for only the 100-year flood discharge were calculated 
in this study reach, and only flood boundaries for the 100-year flood 
discharge were determined. A hydraulic analysis was not performed 
for the narrow Yankee Jim Canyon, where flood widths are confined to 
the channel. 
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Degree Celsius (°C) may be converted to degree Fahrenheit (°F) 
by using the following equation: 

°F=9/5(t)+32 

Vertical coordinate information is referenced to the North American 
Vertical Datum of 1988 (NAVD 88), unless otherwise noted. Horizontal 
coordinate information is referenced to the North American Datum of 
1927 (NAD 27), unless otherwise noted. 

Water year: The 12-month period October 1 through September 30. It is 
designated by the calendar year in which it ends. 

Acronyms used in this report: 

DEM digital elevation model 

FEM A Federal Emergency M anagement Agency 

MDNRC Montana Department of Natural Resources and Conservation 

M DT M ontana Department of Transportation 

NRCS Natural Resources Conservation Service, 

U.S. Department of Agriculture 

USACE U.S. Army Corps of Engineers 

uses U.S. Geological Survey 
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Figure 6. Hypothetical cross section with floodway and water-surface elevations for the 100-year flood discharge 
with and without encroachment in the flood fringe. 
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EXPLANATION 

AREA INUNDATED BY THE 100-YEAR FLOOD-lndudes 
floodway where floodway data were available 

AREA INUNDATED BY THE 500-YEAR FLOOD-lndudes 
the area inundated by the 100-year flood 

FLOODWAY 

STREAM CENTERLINE-Connects approximate centre ids of 
flow areas dunng the 100-year flood discharge 

CROSS SECTION AND NUMBER 

U.S. GEODETIC SURVEY AND U.S. COAST AND 
GEODETIC SURVEY BENCH MARK AND NUMBER 
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Digital-orthophotographic base from Surdex Corporation, 1:8,000, 2002 
(segments 1-4); and the U.S. Departmentof Agriculture-Forest Service, 
1:12,000, 2002 (segments 5-8) for tlie U .5 .Army Corps of Engineers. 
Digitized aerial-photographic base by MAP, Inc., April 1999. 
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Table 3. Streambed and water-surface elevation data for the more-detailed, lower study reach of the upper Yellowstone 
Riverfrom Carter Bridge to Pointof Rocks bridge, Montana. 

[Distance upsU'eam from cross section 54 measured along stream centerline shown on digital-orthophotographic base map. Vertical coordinate 
information referenced to North American Vertical Datum of 1988 (NAVD 88). Abbreviations: BR D, downstream side of bridge; BR U, 
upstream side of bridge. Symbol: ~, no data] 
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54 

0.00 

4,541.5 

4,554.7 

4,555.9 

4,556.7 

4,557.0 

4,557.4 

4,556.9 

54.5 

.19 

4.537.2 

4,554.8 

4,557.0 

4,557.4 

4,557.7 

4,558.5 
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56 BRD' 
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4,554.5 

4,555.1 

4,557.0 

4,557.2 

4,557.6 

~ 
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4,554.8 
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4,538.6 
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4,558.4 
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57 
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4,567.2 

4,566.5 

58.25 

4.44 

4,555.1 

4,566.2 

4,567.3 

4,568.0 
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- 

64 

26.86 
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4,632.7 

4,633.6 

4,633.8 

4,634.5 
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27.47 

4,623.2 
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4,633.8 
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4,634.8 

~ 
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28.07 

4,625.6 

4,634.3 

4,635.0 

4,635.5 
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~ 

65 

30.05 

4,628.6 

4,639.8 
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4,639.3 
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4,663.3 
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- 
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41.24 
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4,674.5 
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- 
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41.27 

4,659.3 

4,674.6 
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4,677.1 
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70 
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~ 

72 

51.76 

4,689.6 

4,701.7 
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4,704.1 
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74 
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4,713.4 

4,724.4 

4,726.2 
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4,727.8 

4,728.6 

4,727.1 

76 

67.04 

4,724.0 

4,735.1 

4,737.8 

4,739.4 

4,739.9 

4,740.9 

4,740.0 

76.5 

69.70 

4,729.9 

4,743.0 

4,744.8 

4,745.5 

4,745.8 

4,746.4 

~ 

77 

73.25 

4,739.4 

4,749.0 

4,751.0 

4,752.4 

4,752.8 

4,753.7 

4,752.9 

77.5 

76.53 

4,748.4 

4,756.9 

4,758.7 

4,759.9 

4,760.3 

4,761.0 

4,758.5 

78 

79.24 

4,754.6 

4,762.7 

4,764.2 

4,765.2 

4,765.5 

4,766.2 

4,765.4 

79 

81.35 

4,758.0 

4,766.7 

4,768.4 

4,769.6 

4,770.1 

4,771.1 

4,769.9 

79.5 

83.31 

4,762.5 

4,770.4 

4,772.2 

4,773.5 

4,773.9 

4,774.9 

4,773.9 

80 

89.03 

4,774.2 

4,785.2 

4,787.0 

4,788.1 

4,788.4 

4,789.2 

4,788.5 

81 

91.79 

4,782.4 

4,791.4 

4,793.4 

4,794.4 

4,794.8 

4,795.6 

4,794.7 

82 

94.75 

4,787.9 

4,796.3 

4,797.9 

4,799.2 

4,799.6 

4,800.6 

4,799.5 

83 

96.82 

4,791.8 

4,802.1 

4,803.9 

4,805.2 

4,805.6 

4,806.6 

4,805.9 

83.5 

97.25 

4,791.5 

4,803.2 

4,805.1 

4,806.3 

4,806.8 

4,807.8 

- 

84 BRD' 

97.26 

4,791.5 

4,803.1 

4,804.9 

4,806.0 

4,806.5 

4,807.3 

~ 

84 BRU' 

97.28 

4,791.5 

4,803.3 

4,805.2 

4,806.4 

4,806.9 

4,808.0 

~ 

84.5 

97.31 

4,791.5 

4,803.4 

4,805.4 

4,806.8 

4,807.3 

4,808.5 

~ 

85 

97.55 

4,794.3 

4,805.4 

4,807.5 

4,809.0 

4,809.4 

4,810.5 

~ 
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92 

119.90 

4,831.6 

4,840.0 

4,841.9 

4,843.0 

4,843.4 

4,844.3 

4,843.6 

93 
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94 
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128.18 
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4,853.2 

4,853.4 
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~ 

96 
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4,843.0 

4,855.5 

4,856.8 

4,857.4 

4,857.6 

4,857.9 

4,857.7 

97 

131.09 

4,842.1 

4,856.5 
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4,841.2 
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~ 
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~ 
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131.44 

4,841.2 
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4,858.4 

~ 

98.5 

131.46 

4,841.2 

4,856.9 

4,858.3 

4,858.9 

4,859.1 

4,859.6 

~ 

99 

131.82 

4,844.6 

4,857.2 

4,858.8 

4,859.8 

4,860.2 

4,861.2 

4,859.8 

100 

133.76 

4,848.4 

4,860.0 

4,861.9 

4,862.7 

4,863.0 

4,863.4 

4,863.0 

100.5 

134.69 

4,853.4 

4,861.5 

4,863.1 

4,864.0 

4,864.3 

4,864.9 

4,863.5 
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136.28 

4,848.7 

4,864.6 
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4,901.3 

4,903.4 

4,904.8 

4,905.1 

4,905.9 

4,903.8 

109 

162.97 

4,895.7 

4,906.5 

4,908.6 

4,909.6 

4,909.8 

4,910.1 

4,909.5 

110 

165.48 

4,897.3 

4,910.3 

4,912.4 

4,913.4 

4,913.8 

4,914.6 

4,913.0 

ill 

168.68 

4,904.8 

4,914.4 

4,916.5 

4,917.8 

4,918.3 

4,919.2 

4,918.2 

112 

170.75 

4,909.7 

4,918.4 

4,920.2 

4,921.5 

4,921.9 

4,922.9 

4,921.0 

113 

172.24 

4,904.4 

4,920.5 

4,922.4 

4,923.7 

4,924.1 

4,925.0 

4,923.8 

114 

173.54 

4,909.2 

4,922.0 

4,924.3 

4,925.8 

4,926.3 

4,927.5 

4,926.3 

115 

176.24 

4,913.4 

4,925.8 

4,928.1 

4,929.4 

4,929.9 

4,931.0 

4,929.5 

116 

178.23 

4,916.8 

4,928.9 

4,930.4 

4,931.4 

4,931.7 

4,932.4 

4,931.5 

117 

180.56 

4,924.1 

4,933.0 

4,934.7 

4,935.8 

4,936.1 

4,936.8 

4,935.9 

118 

182.74 

4,923.8 

4,935.4 

4,937.1 

4,938.2 

4,938.6 

4,939.3 

4,938.4 

119 

184.82 

4,927.6 

4,937.7 

4,939.7 

4,940.9 

4,941.2 

4,942.0 

4,940.5 

120 

187.80 

4,931.4 

4,941.7 

4,943.7 

4,944.9 

4,945.3 

4,946.2 

4,944.3 

120.5 

189.65 

4,936.1 

4,945.1 

4,946.9 

4,948.1 

4,948.5 

4,949.2 

4,949.1 

121 

191.52 

4,936.1 

4,947.7 

4,949.3 

4,950.2 

4,950.5 

4,951.1 

4,950.0 

122 

192.68 

4,939.7 

4,949.4 

4,951.0 

4,951.8 

4,952.1 

4,952.6 

4,951.9 

122.5 

192.98 

4,937.9 

4,950.2 

4,951.80 

4,952.7 

4,953.0 

4,953.6 

~ 

123 BRD' 

192.99 

4,937.9 

4,950.1 

4,951.60 

4,952.4 

4,952.6 

4,953.1 

~ 

123 BRU' 

193.02 

4,937.9 

4,950.1 

4,951.70 

4,952.5 

4,952.7 

4,953.2 

~ 

123.5 

193.05 

4,937.9 

4,950.2 

4,951.80 

4,952.7 

4,953.0 

4,953.6 

~ 

124 

193.41 

4,940.8 

4,950.6 

4,952.20 

4,953.1 

4,953.4 

4,954.0 

4,953.5 


' Cross section not shown on segments. 


Table 4. Streambed and water-surface elevation data for the less- 
detailed, upperstudy reach of the upperYellowstone Riverfrom Pointof 
Rocks bridge to Gardiner, M ontana. 

[Distance upstream from cross section 54 measured along stream centerline shown on 
digital-orthophotographic base map. Vertical coordinate information referenced to 
North American Vertical Datum of 1988 (NAVD 88). Abbreviations: BR D, 
downstream side of bridge; BR U, upstream side of bridge. Symbol: — , no data] 


Cross 

section 

(segments 

5-8) 


Distance, Minimum 

upstream, streambed 

in thousands elevation, 

of feet in feet 


Calculated 
water- 
surface 
elevation 
for 
the 100-year 

flood 

discharge, 

in feet 


Surveyed 
high-water 

elevation 
for 1996 or 

1997 peak 

discharges, 

in feet 




Segments 



124.5 

197.96 

4,947.8 

4,961.1 

4,959.8 

125 

200.75 

4,953.1 

4,964.5 

4,965.0 

125.5 

202.41 

4,956.6 

4,967.8 

4,966.9 

126 

208.01 

4,965.3 

4,978.2 

4,978.2 

126.5 

209.89 

4,969.4 
Segments 

4,982.0 

4,982.1 

127 

214.69 

4,971.0 

4,992.6 

- 

127.5 

214.89 

4,968.5 

4,992.9 

- 

128 BRD' 

214.91 

4,968.5 

4,992.5 

- 

128 BRU' 

214.93 

4,968.5 

4,992.7 

- 

128.5 

214.95 

4,968.5 

4,993.8 

~ 

129 

215.10 

4,966.5 

4,995.0 

- 

130 

218.64 

4,983.4 

5,001.4 

5,001.7 

131 

221.68 

4,977.0 

5,010.7 

5,010.8 

135 

234.77 

5,031.3 

5,052.0 

5,052.0 

136 

238.33 

5,040.1 

5,055.6 

5,055.2 

137 

242.37 

5,043.4 

5,060.9 

5,060.5 

138 

244.96 

5,047.7 

5,064.7 

5,064.3 

139 

247.29 

5,048.9 

5,068.3 

5,068.3 

140 

248.52 

5,054.0 
Segment 7 

5,070.6 

5,068.9 

141 

250.35 

5,052.4 

5,073.1 

5,073.2 

142 

252.58 

5,060.5 

5,076.4 

5,075.5 

143 

254.43 

5,063.8 

5,079.0 

5,079.0 

145 

255.73 

5,057.7 

5,080.6 

5,079.5 

147 

259.48 

5,073.4 

5,086.9 

5,088.4 

148 

262.67 

5,080.1 

5,093.4 

5,093.7 

148.5 

262.96 

5,080.4 

5,094.4 

- 

149 BR D' 

262.98 

5,080.4 

5,094.1 

- 

149 BR U' 

263.00 

5,080.4 

5,094.2 

- 

149.5 

263.02 

5,080.4 

5,094.4 

~ 

150 

263.26 

5,083.3 

5,095.0 

5,096.5 

151 

266.63 

5,081.4 

5,102.0 

5,102.3 

152 

271.39 

5,099.2 

5,114.9 

5,114.9 

153 

276.79 

5,109.1 
Segments 

5,127.4 

5,126.7 

154 

282.57 

5,122.6 

5,141.1 

5,140.0 

155 

288.72 

5,143.6 

5,159.5 

5,158.5 

156 

292.56 

5,150.6 

5,170.0 

5,170.4 

157 

296.82 

5,164.3 

5,184.0 

5,183.7 

158 

299.19 

5,174.5 

5,193.4 

5,192.5 

159 

301.89 

5,185.6 

5,206.4 

5,207.9 

160 

305.72 

5,207.5 

5,225.6 

5,225.2 


' Cross section not shown on segments. 
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DIAGRAM SHOWING RELATIVE POSITION OF MAP SEGMENTS 
AND MATCHLINES ALONG THE UPPERYELLOWSTONE RIVER 
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